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(54) PRINTING PLATE, AND PRINTING METHOD USING THE SAME 



(57) A circuit board with high quality is provided by 
preventing the falling of paste which comes around to 
the squeegee complementary angle side during the pat- 
tern printing or paste filling by the squeegeeing method. 
While lowering, the squeegee is passed through the in- 



clined portion of a paste removing section (3) provided 
on a mask (2) before pattern printing or paste filling, 
whereby the paste on the non-printing side (comple- 
mentary angle) of the squeegee can be removed; thus, 
a circuit board superior in quality is obtained. 



Fig. 1 
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Description 

Technical Field 

5 [0001] The present invention relates to a plate for printing and a method of using it, which are employed in patterning 
of a paste, filling a paste in a through hole and the like to prepare two-sided or multilayered wiring boards for use in a 
variety of electronic equipment. 

Background Art 

10 

[0002] In recent years, as a reduction in size and an increase in assembly density are in progress in electronic 
equipment, an increasingly multilayered structure has been required of circuit boards not only in the industrial elec- 
tronics area but also in the consumer electronics area. With such circuit boards, it has become absolutely necessary 
to develop a new inner via-hole joining method for connecting between the circuit patterns disposed on a plurality of 

15 layers and also a new and highly reliable structure. In this respect, a new technology is disclosed to realize a high 
density circuit board manufacturing method of new construction featuring an inner via-hole connection performed by 
the use of a conductive paste. (Refer to the Japanese Patent Application Unexamined Publication No. H6-268345.) A 
description is given to this circuit board manufacturing method in the following: 
[0003] First, a conventional manufacturing method of two-sided circuit boards is described. 

20 [0004] Fig. 8(a) to Fig. 8(f) show cross-sectional views of the steps constituting a conventional manufacturing method 
of two-sided circuit boards. Fig. 9 is a perspective view of a conventional plate framework with an opening provided 
and a mask attached thereto. Fig. 1 0 is a cross-sectional view of the foregoing conventional plate framework with an 
opening provided and a mask attached thereto. Fig. 11(a) to Fig. 11(g) show cross-sectional views of the paste filling 
steps performed according to a squeegeeing method. 

25 [0005] In Fig. 8, the reference numeral 21 is a prereg sheet measuring 300 mm wide, 500 mm long and 150 jam thick 
and using a board material formed of a composite prepared by having a nonwoven fabric formed of all-aromatic polya- 
mide fibers impregnated with a thermosetting epoxy resin. The reference alphanumeric characters 22a and 22b are 
maskfilms formed of a plastic film, respectively, measuring 300 mm wide and about 1 6 jim thick and having a Si-based 
mold release layer of less than 0.01 urn in thickness disposed on the surface thereof that is in contact with prereg sheet 

30 21 . Polyethyleneterephthalate is used as such, for example. 

[0006] As the method for putting together prereg 21 and maskfilms 22a and 22b, disclosure is made about a method 
forcontinuously attaching by adhesion maskfilms 22a and 22b on prereg sheet 21 with the resin content thereof melted 
by the use of a laminating machine. (See the Japanese Patent Application Unexamined Publication No. H7-1 06760.) 
The reference numeral 23 is a through hole, which is filled with conductive paste 24 to connect electrically to metal 

35 foils 25a and 25b, each measuring 35 jim in thickness, formed of copper and the like and stuck onto both surfaces of 
prereg sheet 21 , respectively. 

[0007] The conventional manufacturing method of two-sided circuit boards comprises the steps of forming first 
through hole 23 on prereg sheet 21 , on both surfaces of which mask films 22a and 22b are attached by adhesion, 
respectively, [Fig. 8(a)] at a predetermined position thereof by a laser beam machining method and the like as Fig. 8 

40 (b) shows, and then filling conductive paste 24 in through hole 23 as Fig. 8(c) shows. The method for filling conductive 
paste 24 comprises the steps of placing prereg sheet 21 having through hole 23 formed thereon on a stage of an 
ordinary printing machine (not shown in Fig. 8) and then filling conductive paste 24 in through hole 23 directly from the 
top of mask film 22a by shuttling two squeegees formed of urethane rubber and the like to and fro alternately. At this 
time, mask films 22a and 22b on prereg sheet 21 act as a print mask, respectively, and also serve as means for 

45 preventing the surface of prereg sheet 21 from getting contaminated. 

[0008] A description is further given to the method for filling conductive paste 24 with reference to Fig. 9, Fig. 10 and 
Fig. 11(a) to Fig. 11(g). 

A squeegeeing method is used to fill conductive paste 24. However, since maskfilms 22a and 22b designed specifically 
for use with prereg sheet 21 are put in place, mask 2, which is formed of stainless steel, measuring about 3 mm in 

50 thickness and provided with an opening of an area of 250 mm by 450 mm larger than the effective paste filling area of 
prereg sheet 21 , is mounted on plate framework 1 of a plate for printing 1 0 for paste filling as Fig. 9 and Fig. 1 0 show. 
A slanting area with an slanting angle about 1 5 ° is provided in opening 4 of mask 2 in the squeegee's forward moving 
direction (at the 450 mm side) for the whole purpose of facilitating the passage of the squeegee. 
[0009] The process of filling conductive paste 24 comprises the steps of setting mask 2 on prereg sheet 21 , which 

55 is attached by adhesion with maskfilms 22a and 22b on both surfaces thereof, respectively, formed with through hole 
23 thereon and disposed on stage 6 of a printing machine (not shown in Fig. 1 1 ) as Fig. 11 (a) shows, and lowering the 
position of only a moving forth squeegee 5a out of both moving forth squeegee 5a and moving back squeegee 5b, 
which are located above, made movable up and down and right and left, and can be applied with a pressing force, to 
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a predetermined position on mask 2 and having moving forth squeegee 5a moved forward while keeping conductive 
paste 24 rolling with a pressing force applied thereto. Air is used as the source of a pressing force to be applied to 
squeegees. 

[0010] As Fig. 11(b) shows, moving forth squeegee 5a passes the slanting area of mask 2 and reaches the surface 
5 of prereg sheet 21 . Both moving forth squeegee 5a and moving back squeegee 5b are provided with the ability to move 
up and down freely according to the positions thereof while maintaining a pressing force to be applied thereto. There- 
after, as Fig. 1 1 (c) shows, moving forth squeegee 5a stops at a predetermined position on mask 2 after travelling on 
prereg sheet 21 and passing again another slanting area of mask 2, moves upward and then let conductive paste 24 
fall freely. 

10 [0011] Next, as Fig. 11(d) shows, only moving back squeegee 5b is made to move downward to a predetermined 
position on mask 2. Then, as Fig. 1 1 (e) to Fig. 1 1 (g) show, by having moving back squeegee 5b moved over mask 2 
and prereg sheet 21 in the same manner as moving forth squeegee 5a, the step of filling conductive paste 24 in through 
hole 23 is completed. 

[0012] Then, as Fig. 8(d) shows, mask films 22a and 22b are peeled off from both surfaces of prereg sheet 21 and 
'5 metal foils 25a and 25b formed of copper and the like are superimposed on both surfaces of prereg sheet 21 , respec- 
tively, as Fig. 8(e) shows. By having a pressing force applied to the foregoing laminate while heat being applied thereto 
by means of a heat press, not only prereg sheet 21 is compressed in the thickness direction thereof (t2 = about 100 
jim) but also prereg sheet 21 is joined by adhesion with metal foils 25a and 25b as Fig. 8(f) shows. Meanwhile, metal 
foils 25a and 25b on the surfaces of prereg sheet 21 are connected electrically with each other via conductive paste 
20 24 filled in through hole 23 formed in prereg sheet 21 at a predetermined position thereof. Then, circuit patterns (not 
shown in Fig. 8) are formed on metal foils 25a and 25b on the surfaces of prereg sheet 21 by selective etching, thus 
allowing a two-sided circuit board to be obtained. 

[0013] However, according to the conventional method for filling a conductive paste as described in above, when 
the conductive paste is filled in by moving squeegees back and forth, the conductive paste is dropped freely by lifting 
25 a moving forth or a moving back squeegee. When this process is repeated to fill in the conductive paste, the squeegee 
descends on a predetermined position on a mask with some of the paste still remained on the squeegee, thereby 
allowing the conductive paste to extend to a non- printing surface side of the squeegee (i.e., a complementary angle 
side). 

[0014] When the squeegee is moved forward to fill in the conductive paste with some of the conductive paste ex- 
30 tended to the non-printing surface side of the squeegee (i.e., the complementary angle side), especially when a con- 
ductive paste of low viscosity or a dilatant conductive paste is used, the paste attached to the non-printing surface side 
of the squeegee (i.e. , the complementary angle side) falls on the through hole of the prereg sheet during the movement 
of the squeegee due to gravity or low viscosity of the conductive paste, resulting in a problem of causing sometimes 
such an adverse effect on product quality as transferring part of the conductive paste to the mask film side when the 
35 mask film is peeled off from the prereg sheet. 

Summary of the Invention 

[0015] In order to deal with the problem as described in above, a plate for printing and a printing-filling in method 
40 using the plate for printing of the present invention feature a removal of the conductive paste attached to the non- 
printing side (i.e., the complementary angle side) of a squeegee, thereby allowing circuit boards with excellent quality 
to be obtained. 

Brief Description of the Drawings 

45 

[0016] 

Fig. 1 is a perspective view of a first plate for printing of the present invention. 
Fig. 2 is a cross-sectional view of the first plate for printing of the present invention. 
50 Fig. 3 shows cross-sectional views of the paste filling steps performed according to a squeegeeing method of the 

present invention. 

Fig. 4 shows cross-sectional views of a paste removing member of the present invention to examine how a slanting 
angle of the paste removing member affects the effectiveness thereof. 
Fig. 5 is a perspective view of a second plate for printing of the present invention. 
55 Fig. 6 is a cross-sectional view of the second plate for printing of the present invention. 

Fig. 7 is a cross-sectional view of a paste removing member and the vicinity thereof to describe what is happening 

there when paste printing is performed by the use of the second plate for printing of the present invention. 

Fig. 8 shows cross-sectional views of the production steps performed according to a conventional manufacturing 
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method of two-sided circuit boards. 

Fig. 9 is a perspective view of a typical conventional plate framework mounted with a mask having an opening. 
Fig. 1 0 is a cross-sectional view of the typical conventional plate framework of Fig. 9. 

Fig. 1 1 shows cross-sectional views of the paste filling steps performed according to a conventional squeegeeing 
5 method. 

Preferred Mode for Carrying Out the Invention 

[0017] A first aspect of the present invention is a paste removing member that is provided in a non-opening area 
10 located outside of the effective area for pattern printing or paste filling and at the side where the pattern printing or 
paste filling starts, thereby allowing a paste to be prevented from falling, and also a printing method in the first exemplary 
embodiment of the present invention features the use of a plate for printing, in which the paste removing member is 
split into a flat area and a slanting area, thereby allowing the paste elimination and the squeegee's motions such as 
descending, contacting and sliding to be performed smoothly. 
15 [001 8] A second aspect of the present invention is a plate for printing that is compatible with printing using a moving 
forth squeegee and printing using a moving back squeegee, and even when the plate for printing is used with low 
viscosity pastes such as a conductive paste containing metallic powder for use in paste applying printing to fill a paste 
in a through hole and the like, the paste extended to a non-printing surface side of a squeegee (i.e., a complementary 
angle side) does not fall on the through hole of a prereg sheet during the movement of the squeegee due to gravity or 
20 low viscosity of the paste, thereby eliminating the possibilities of affecting adversely on product quality caused by part 
of the paste transferred onto a mask film when the mask film is peeled off. In particular the aforementioned benifit is 
multiplied when a dilatant paste, the viscosity of which is reduced upon suspending the process of mixing, or a New- 
tonian paste, which does not show any increase in viscosity, is used. 

[001 9] A third aspect of the present invention is in having the paste removing member placed on one of the surfaces 
25 of the plate for printing located in the squeegee's forward moving direction or integrated in one-piece construction with 
the plate for printing, thereby allowing an operation of attaching or detaching of the paste removing member to be no 
longer needed at the time of exchanging a mask and also allowing the plate for printing to be used as a general purpose 
plate for screen printing that requires a mask modification. 

[0020] A fourth aspect of the present invention is in that a swinging motion of a squeegee is facilitated and further 
30 the squeegee is prevented from wearing. 

[0021] A fifth aspect of the present invention is in that the entire paste on the non-printing side of a squeegee is 
allowed to be removed with stability. 

[0022] Next, a description is given to some of the exemplary embodiments of the present invention with reference 
to drawings. 

35 

(First Exemplary Embodiment) 

[0023] The stepwise cross-sectional views of a manufacturing method of two-sided printed circuit boards according 
to the present invention are the same as the conventional manufacturing method described in above and, therefore, 

40 a detailed description thereof is omitted. Instead, a description is given to a method for filling a paste and a plate for 
paste filling. Fig. 1 is a perspective view of a first plate for printing of the present invention and Fig. 2 is across-sectional 
view of the first plate for printing of the present invention. Fig. 3(a) to Fig. 3(g) show cross-sectional views of the paste 
filling steps performed according to a squeegeeing method of the present invention and Fig. 4 shows cross-sectional 
views of a paste removing member for examining how the slanting angles of the paste removing member of the present 

45 invention affect the effectiveness thereof. 

[0024] The same reference alphanumeric characters are given to the same constituents and components as used 
in describing the conventional technologies of above and a detailed description thereof is omitted here. 
[0025] As Fig. 1 and Fig. 2 show, a first plate for printing of the present invention has an exclusively designed mask 
film disposed on prereg sheet 21 measuring 300 mm wide, 500 mm long and about 150 u,m thick. Therefore, on plate 

50 framework 1 is mounted about 3 mm thick stainless steel mask 2 having opening 4a of 250 mm by 450 mm, which is 
larger than the effective paste filling area of prereg sheet 21 , and also non-opening area 4b. 

[0026] A slanting area with a slanting angle of about 15° is provided on opening 4a of mask 2 in the squeegee's 
forward moving direction (at the side of 450 mm) for the whole purpose of facilitating the passage of a squeegee. On 
non-opening area 4b of mask 2, there is provided stainless steal paste removing member 3, the surfaces of which 
55 realize a high degree of smoothness by buffing and the like and are formed of flat area 3a and slanting area 3b with a 
slanting angle of 35°. The high degree of smoothness achieved on the surfaces of paste removing member3 is intended 
for preventing the wear of the squeegee from occurring and is expected to be almost at the same level as that of the 
surfaces of mask 2 in the present exemplary embodiment. 
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[0027] The length of slanting area 3b of paste removing member 3 is made preferably the same as or more than the 
length of the squeegee's complimentary angle side and is 15 mm in the present exemplary embodiment since a flat 
squeegee of 9 mm thick is used. 

[0028] When the length of slanting area 3b is made less than the thickness of the foregoing flat squeegee, some 
5 paste not yet removed remains on the upper part of the squeegee at the non-printing side thereof and it can be imagined 
easily that this residual paste also may fall from the squeegee. Paste removing member 3 can be fixed on mask 2 by 
an adhesive (not shown in the drawings) or fixed mechanically on mask 2 by a bracket and the like (not shown in the 
drawings). 

[0029] The gaps between paste removing member 3 and plate framework 1 or mask 2 are sealed with a resin and 
10 the like, thereby allowing the paste to be prevented from entering into the gaps. 

[0030] A description is given to a method for filling conductive paste 24 by the use of plate for printing 10 for the 
foregoing sealing with reference to Fig. 3(a) to Fig. 3(g). 

[0031] Conductive paste 24 of above uses copper powder with an average particle size of 2 |am in diameter. As the 
resin is used a thermosetting epoxy resin (no solvent type) and as the hardening agent is used an amine base hardening 

15 agent. A mixture formed of 85 wt% of the copper powder, 12.5 wt% of the resin and 2.5 wt% of the hardening agent 
is well kneaded by the use of three rolls to obtain conductive paste 24. When the viscosity of conductive paste 24 is 
measured, paste 24 shows dilatancy, i.e., the property of increasing viscosity as the rotational speed of the object to 
be tested is increased. The viscosity of conductive paste 24 before use measures about 100 Pa • s at a rotational 
speed of 0.5 rpm when an E type viscometer is used. 

20 [0032] Filling of conductive paste 24 is performed as follows: 

[0033] First, as Fig. 3(a) shows, mask 2 is placed on prereg sheet 21 disposed on stage 6 of a printing machine (not 
shown in the drawings), prereg sheet 21 having a maskfilm attached by adhesion on both surfaces thereof, respectively, 
and having through hole 23 formed therein, and stage 6 having a function of mounting things thereon by suction. Then, 
out of moving forth squeegee 5a and moving back squeegee 5b that are located above, movable vertically as well as 

25 horizontally and/or can be applied with a pressing force and have a printing angle of 55°, respectively, only moving 
forth squeegee 5a is descended to a predetermined position on mask 2 and moved forward at a speed of 50 mm/s 
with conductive paste 24 being rolled out by applying a pressing force of 0.1 MPa. The source of the pressing force 
applied to the squeegee is air. 

[0034] Moving forth squeegee 5a passes over slanting area 2b of mask 2 and reaches the surface of prereg sheet 
30 21 as Fig. 3(b) shows. Since squeegees 5a and 5b are provided with the ability to move up or down freely in accordance 
with the respective positions while maintaining the pressing force applied thereto, the pressing force applied to the 
respective squeegees 5a and 5b is kept at a constant value wherever the squeegees 5a and 5b pass, over mask 2 or 
prereg sheet 21 . 

[0035] When moving forth squeegee 5a stops at a predetermined position on mask 2 after travelling on prereg sheet 
35 21 and another slanting area 2b, moving forth squeegee 5a is moved upward, letting conductive paste 24 fall freely 
on mask 2 as Fig. 3(c) shows and then, as Fig. 3(d) shows, only moving back squeegee 5b is moved downward to 
rest on flat area 3a of paste removing member 3. 

[0036] Next, as Fig. 3(e) shows, moving back squeegee 5b is moved downward while sliding along the surface of 
slanting area 3b of paste removing member 3, thereby removing conductive paste 24 in non-printing side 5c (comple- 
te mentary angle side) of moving back squeegee 5b. 

[0037] After conductive paste 24 is removed from squeegee's non-printing side 5c (complementary angle side), 
moving back squeegee 5b is moved on the surfaces of mask 2 and prereg sheet 21 at a speed of 50 mm/s in the same 
way as moving forth squeegee 5a as Fig. 3(f) and Fig. 3(g) show, thereby filling conductive paste 24 in through hole 23. 
[0038] In the present exemplary embodiment, paste removing member 3 is provided to the side of moving back 
45 squeegee 5b only and whatever produced by conductive paste 24 that falls from moving forth squeegee 5a is allowed 
to be removed during a finishing cycle performed by moving back squeegee 5b, thereby solving the aforementioned 
problem. When an adverse effect caused by falling of conductive paste 24 from both moving forth squeegee 5a and 
moving back squeegee 5b is to be prevented, paste removing member 3 should be put in place on each of both sides 
of mask 2. 

50 [0039] Next, how the ability of paste removing member 3 to get rid of paste varies according to a slanting angle of 
the slanting area is examined. 

[0040] Each respective squeegee used in the tests for above has such properties as a flat type of 9 mm thick, a 
hardness of 70, a filling angle of 55° (a complementary angle of 35°), a pressing force for filling of 0.1 MPa and a filling 
speed of 50 mm/s. The slanting angles employed are 1 5°, 35°, 45° and 90°. The test results are as shown in Table 1 
55 and Fig. 4. 

[0041] When the slanting angle is 15°, the difference between the slanting angle of slanting area 3b and the com- 
plementary angle (35°) of moving back squeegee 5b is large, resulting in creating a gap. Therefore, even after moving 
back squeegee 5b passes slanting area 3b, conductive paste 24 in complementary angle side 5c is not allowed to be 
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removed and the problem of falling of conductive paste 24 on prereg sheet 21 is not solved. 



Table 1 



Slanting Angle of Paste Removing 
Member 


Falling of Paste on Board Surface 


Scraping of Paste at Complementary 
Angle Side of Squeegee 


15° 


X 


X 


35° 


O 


O 


45° 


A 


O 


60° 


A 


0 


90° 


A 


0 



[0042] When the slanting angle is 35°, the slanting angle of slanting area 3b and the complementary angle (35°) of 
moving back squeegee 5b become the same, resulting in creating no gaps with the complementary angle side of 
moving back squeegee 5b when the squeegee passes slanting area 3b. Therefore, after moving back squeegee 5b 
passes slanting area 3b, conductive paste 24 is found to have been removed from mask 2. In practice, however, moving 
back squeegee 5b is a little bit deformed due to the printing pressing force applied thereto, thereby causing the actual 
complementary angle of moving back squeegee 5b to exceed 35° with resulting creation of a small gap. In spite of 
that, most of conductive paste 24 is removed at slanting area 3b to allow no conductive paste 24 to fall on prereeg 
sheet 21 . After repeating this test 1 000 times, it is confirmed that the falling of conductive paste 24 on prereg sheet 21 
has not occurred at all. 

[0043] When the slanting angle is 45°, the difference between the slanting angle of slanting area 3b and the com- 
plementary angle (35°) of moving back squeegee 5b becomes large but the edge of slanting area 3b is brought into 
contact with complementary angle side 5c of moving back squeegee 5b, thereby allowing conductive paste 24 at the 
complementary angle side of moving back squeegee 5b to be removed. 

[0044] However, since the edge of moving back squeegee 5b at the conductive paste filling side passes slanting 
area 3b with the edge floating from the surface of slanting area 3b, conductive paste 24 falls in the gap between moving 
back squeegee 5b and paste removing member 3, thereby forming an accumulation of conductive paste 24 at the time 
when moving back squeegee 5b gets to mask 2 as Fig. 4(c) shows. 

[0045] As the number of printing times increases, the accumulation of conductive paste 24 becomes larger, thereby 
allowing sometimes conductive paste 24 to fall repeatedly on prereg sheet 21 , failing in solving the problem of falling 
of conductive paste 24 on prereg sheet 21 completely. However, the frequency of falling of conductive paste 24 on 
prereg sheet 21 is reduced in comparison with the case where the slanting angle is 1 5°. 

[0046] When the slanting angle is 90°, the difference between the slanting angle of slanting area 3b and the com- 
plementary angle (35°) of moving back squeegee 5b becomes still larger than the case where the slanting angle is 
45°. However, the edge of slanting area 3b is brought into contact with complementary angle side 5c of moving back 
squeegee 5b, thereby allowing conductive paste 24 at complementary angle side 5c of moving back squeegee 5b to 
be removed. 

[0047] However, as in the case where the slanting angle is 45°, conductive paste 24 falls in the gap between the 
squeegee and paste removing member 3 to add to the accumulation of conductive paste 24 as Fig. 4(d) shows and, 
as the number of paste filling times increases, the volume of the accumulation of conductive paste 24 is increased, 
thereby causing sometimes conductive paste 24 to fall on prereg sheet21 although thefrequency of falling of conductive 
paste 24 is decreased in comparison with the case where the slanting angle is 15°. Thus, the problem of falling of 
conductive paste 24 on prereg sheet 21 is not solved completely. 

[0048] From the study conducted in above, it is confirmed that a more effective removal of conductive paste 24 is 
allowed to be realized by determining the slanting angle of paste removing member 3 to be near the complementary 
angle of the squeegee. 

[0049] In addition, even when the same conductive paste filling angle is applied, the complementary angle of the 
squeegee changes. It is preferred that the slanting angle of paste removing member 3 is setto near the complementary 
angle of the squeegee at the time when conductive paste 24 is actually filled because the squeegee is deformed to 
some extent according to the hardness of rubber, length and thickness of the squeegee, the pressure applied to con- 
ductive paste 24 and the like. 

[0050] Although a dilatant paste is employed in the present exemplary embodiment, the phenomenon of conductive 
paste 24 to extend to the squeegee's complementary angle side is the same even when a Newtonian paste is employed. 
Therefore, it is needless to say that the same benefits as above are allowed to be gained with the Newtonian paste. 
[0051] In the present exemplary embodiment, a description is primarily given to the case where conductive paste 24 



6 



EP 1 167 029 A1 



is filled but it is needless to say that conductive paste 24 in the squeegee's non-printing side (the complementary angle 
side) is allowed to be removed even in the case where conductive paste 24 is used in pattern printing. 
[0052] Further, in the present exemplary embodiment, although a copper paste is used as conductive paste 24, such 
pastes as a paste mainly formed of silver, gold and a powder of an alloy of silver and gold or solder and a paste mainly 
5 formed of a high polymer material are allowed to be equally well used and, as long as such pastes are of the type that 
extends to the squeegee's complementary angle side at the time of paste filling or paste printing, it is easily assumed 
that the paste removing method of the present invention can be used effectively. 

(Second Exemplary Embodiment) 

10 

[0053] Fig. 5 is a perspective view of a second plate for printing of the present invention. Fig. 6 is a cross-sectional 
view of the second plate for printing of the present invention. Fig. 7 is a cross-sectional view of a paste removing 
member and the vicinity thereof to describe what is happening there when paste printing is performed by the use of 
the second plate for printing of the present invention. 

15 [0054] In Fig. 5 and Fig. 6, the reference numeral 10 is a plate for printing of the present invention and plate for 
printing 1 0 comprises a plate framework 1 made of a metal such as aluminum and the like and an about 1 00 jam thick 
mask 2, which is made of stainless steel and mounted on the plate framework 1. There is provided opening 4 for 
patterning at a predetermined position of mask 2. Further, there is provided a paste removing member 3, which is made 
of stainless steel, formed of a flat area and a slanting area and mounted on the plate framework 1 by means of a screw 

20 on both ends thereof located in the squeegee's moving direction, respectively. The surfaces of paste removing member 
3 realize a high degree of smoothness by buffing and the like. In this case, plate framework 1 and paste removing 
member 3 are formed of a material different from each other, respectively, and both are put together by the use of a 
screw. The foregoing plate framework 1 and paste removing member 3 are also allowed to be made of the same 
material and formed into a one-piece structure according to such methods as an aluminum die-casting method and 

25 the like. 

[0055] Even when plate framework 1 and paste removing member 3 are made into a one-piece structure, at least 
the squeegee's extent of wear is allowed to remain at the same level as the level at the time when mask 2 is in use by 
achieving the same or higher level of smoothness and the same or lower level of friction coefficient as those of mask 
2 for the surface of paste removing member 3. A description is given to what is happening near paste removing member 

30 3 with reference to part of the paste printing process performed by the use of plate for printing 10 of the present 
exemplary embodiment with reference to Fig. 7. In Fig. 7, the reference numeral 6 is a stage of a printing machine (not 
shown in Fig. 7), the stage having a function of fixing board 7 by sucking. Mask 2 is fixed onto plate framework 1 only, 
thereby allowing paste removing member 3 to remain free from mask 2. After board 7 is placed on stage 6, plate for 
printing 10 is set. At this time, according to the general method of printing, there is provided a narrow gap between 

35 board 7 and mask 2 so as to have a paste transferred onto the surface of board 7 by passing through openings 4 of 
mask 2 upon starting the printing process. 

[0056] When the printing process is performed by the use of plate for printing 1 0 of the present exemplary embodiment 
under the foregoing condition, the paste on the complementary angle side of moving forth squeegee 5a is removed 
by paste removing member 3 and moving forth squeegee 5a reaches mask 2. At this time, mask 2 is deformed down- 
40 ward because of the pressing force applied by moving forth squeegee 5a and the extent of the downward deformation 
is equal to the gap between mask 2 and board 7. In this respect, the paste printing as described in above is the same 
as the ordinary method of printing. 

[0057] By the time when moving forth squeegee 5a reaches mask 2, the paste on the squeegee's complementary 
angle side is removed, thereby eliminating the incidence of paste falling even if the printing process is performed in 

45 the same way as the ordinary printing process. However, there is no paste removal effect at all even when squeegees 
5a and 5b are made to pass along the surface of slanting area 3b of paste removing member 3 by ascending, just 
ending up with taxing on the printing machine and squeegees 5a and 5b. Therefore, in principle, such consideration 
is necessary as making squeegees 5a and 5b pass along the surface of slanting area 3b downward only and the like. 
Here, a description is given to the case where the paste printing process is performed by moving forth squeegee 5a 

50 but the description is applicable equally well to the case where moving back squeegee 5b is used in the paste printing 
process. 

[0058] As described in above, by having a paste removing member mounted directly on a plate framework, the plate 
for printing of the present exemplary embodiment allows a paste on the non-printing side of a squeegee to be removed 
in the same manner as the plate for printing in the first exemplary embodiment of the present invention and also the 
55 paste removing member is no longer needed to be mounted and dismounted every time a mask is exchanged, thereby 
allowing the plate for printing of the present exemplary embodiment to be used also as a plate for printing 1 0 for general 
screen printing that requires a mask deformation. 

[0059] In addition, although a mask is not fixed onto the paste removing member mounted on the plate framework 



7 



EP 1 167 029 A1 



and remains free therefrom, it is needless to say that the same effects are expected even if the mask is fixed onto the 
paste removing member by an adhesive and the like as long as the plate for printing is allowed to maintain a spacing 
whereby absorption of a mask deformation is made possible. 

[0060] Although stainless steel is used as the mask material in the foregoing, it is possible to assume easily that the 
5 same effects can also be expected by using such high polymer materials as teflon, nylon and the like as the mask 
material. 

Industrial Applicability 

10 [0061] As described in above, a plate for printing and a printing method of the present invention feature that a paste 
on the non-printing side (the complementary angle side) of a squeegee is removed before pattern printing or paste 
filling is performed, thereby allowing the paste on the squeegee to be prevented from falling down and consequently 
allowing a benefit of producing circuit boards excelling in quality to be realized. 

15 

Claims 

1 . A plate for printing comprising: 

20 a mask with an opening area and a non-opening area; 

a plate framework with at least four sides, on which said mask is fixed; and 
a paste removing member. 

2. The plate for printing according to Claim 1 , 

25 wherein said paste removing member is so structured as to have a flat area and a slanting area. 

3. The plate for printing according to Claim 1 , 

wherein said paste removing member is disposed on said mask's non-opening area. 

30 4. The plate for printing according to Claim 1 , 

wherein said paste removing member is disposed on a printing start side or on a side opposite to said printing 
start side thereof. 

5. The plate for printing according to Claim 1 , 

35 wherein said paste removing member is disposed on a printing start side and a side opposite to said printing start 

side, respectively. 

6. The plate for printing according to Claim 1 , 

wherein said paste removing member is disposed on a side of said plate framework that is perpendicular to squee- 
40 gee's forward moving direction. 

7. The plate for printing according to Claim 6, 

wherein said paste removing member is formed in a one-piece structure with a side of said plate framework. 

45 8. The plate for printing according to Claim 7, 

wherein a spacing between said paste removing member and said side of said plate framework is sealed with 
resin and the like. 

9. The plate for printing according to Claim 1 , 

50 wherein a degree of surface smoothness of said paste removing member is equal to or higher than a degree of 

surface smoothness of said mask. 

10. The plate for printing according to Claim 1 , 

wherein a coefficient of friction of said paste removing member is smaller than that of said mask. 

55 

11. The plate for printing according to Claim 1 , 

wherein a length of said slanting area is made same as or longer than squeegee's thickness. 
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12. The plate for printing according to Claim 1 , 

wherein a slanting angle of said slanting area is made almost same as an angle complementary to squeegee's 
printing angle. 

13. A plate for printing comprising: 

a mask with an opening area and a non-opening area; 

a plate framework with four sides, on which said mask is fixed; and 

a paste removing member formed of a flat area and a slanting area, both together constituting a side of said 
plate framework that is perpendicular to squeegee's moving forward direction. 

1 4. A method of printing a paste on an object to be printed with said paste by means of said plate for printing according 
to Claim 1 , comprising a step of removing a paste located at squeegee's non-printing side by means of said paste 
removing member before printing is started. 

15. The method of printing a paste according to Claim 14, 

wherein a squeegee is lowered in position , and is brought into contact with and slid on said paste removing member 
respectively. 

16. The method of printing according to Claim 14, 
wherein said paste is Newtonean or dilatant. 

17. The method of printing according to Claim 14. 

wherein said object to be printed with said paste is prepared by laminating a mask film on both surfaces of a 
board, respectively, and also by forming a through hole therein; and 
said paste is filled in said through hole by said printing method. 

18. The method of printing a paste according to Claim 14, 

wherein said printing is performed by using a plate for printing that has said paste removing member at both printing 
start side and side opposite to said printing start side, respectively, and by means of two squeegees of moving 
forth and moving back. 

19. The method of printing according to Claim 14, 

wherein said paste is formed of a metallic powder, a thermosetting resin and a curing agent and exclusive of a 
solvent. 

20. A plate for printing that has a paste removing member disposed in such a way that at least a moving back squeegee 
passes said paste removing member when two squeegees of moving forth and moving back are used in printing 
a paste. 
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Fig. 2 
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Fig. 3 
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Fig. 4 
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Fig. 5 
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Fig. 6 
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Fig. 7 
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Fig. 8 
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Fig. 9 



Fig. 10 
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Fig. 11 
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Key to Reference Numerals and Alphanumeric Characters 



1 


Plate Framework 


2 


Mask 


3 


Paste Removing Member 


3a 


Flat Area 


3b 


Slanting Area 


4,4a 


Opening 


4b 


Non-opening Area 


5a 


Moving Forth Squeegee 


5b 


Moving Back Squeegee 


5c 


Non-printing Side of Squeegee (Complementary Angle Side) 


6 


Stage 


7 


Board 


10 


Plate for Printing 


21 


Prepreg Sheet 


22a, 22b Mask Film 


23 


Through Hole 


24 


Conductive Paste 


25a, 25b Metal Foil 
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